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RECEIVED 

CE^^^RALFAxcE^^ER 

AMENDMENTS TO THE CLAIMS HAR 2 8 2007 

1 . (Currently Amended) A method of generating hydrogen and oxygen gas ^ . 
comprising steps of: injecting water molecules into a plasma to dissociate sdtd the 
molecules into a hydrogen species and an oxygen species[[;]L separating w i thin sa i d 
plasma said the hydrogen species from said the oxygen species[[;]] within the plasma. 
and removing each of said the oxygen species and said the hydrogen species from said 
the plasma so that said oxyg en the hydrogen species forms gaseous oxygen hydrogen 
and said hyd ro gen the oxygen species fonns gaseous hydrog e n oxygen . 

2. (Currently Amended) A m e thod ap cot forth in dai i n The method of Claim 
1 furth e r c enip riaing th e ste p of: gen e rati n g said wherein the plasma is generated in the 
microwave frequency segment of the electromagnetic spectrum. 

3. (Currently Amended) A met h od ag set f o rth i n c l aim The method of Claim 
1 furt h er compris i ng th e s te p of; g ene ra ti ng said wherein the plasma Is generated in the 
radio frequency segment of the electromagnetic spectrum. 

4. (Cun-ently Amended) A m e t he>d ao set forth i n cla i m The method of Claim 
1 furt he r compr i sin g t h e step of, g e nera t i n g said wherein th^ plasma is generated from 
low frequency electromagnetic waves. 

5. (Cun-ently Amended) jflr m e thod as s e t f ort h i n cla i m The method of Claim 
1 further compr i sin g th e step of: g ene r a t ing aa i d wherein the plasma is generated from 
an arc discharge. 

6. (Cun-ently Amended) A m et hod as set f o rth in c l aim The method of Claim 
1 further cuiiipiising including the step of[[:]] developing an electromagnetic field from 
a source of electrical energy to define a plasma reaction zone, said with the water 
molecules being injected into said the plasma reaction zone. 

7. (Currently Amended) A meth od a s set f u i t h in c l aim The method of Claim 
6 furthei ouiii p i is i ng the step e ft duv e l o ping aai d wherein the electrical energy is 
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developed from at least one of the following: solar energy, hydroelectric energy and 
geothermal energy. 

8. (Currently Amended) A met h od aa s e t f ort h in J ai m The method of Claim 
6 farther co m prism g th e otcpo ef; deve l oping aa i d wherein the electrical energy is 
developed from a hydroelectric source[[;]]and recov e rin g at teast a portion of water used 
by the hydroelectric source Ls^recovered for use as sa id inject e d the water molecules 
which are iniected into the plasma. 

9. (Cun-ently Amended) A meth o d as se t forth i n c l a i m - The method of Claim 
® fa rther cmn priaing t h e s t eps ef. d e v e l op i n g sa i d wherein the electrical energy fe 
developed from a geothermal source In which water vapor is emfttedn;]]* and recov e ri ng 
at least a portion of «W t|jg emitted water vapor is recovered for use as sa i d injected 
the water molecules which are injected into the plasm^ . 

10. (Currently Amended) A m e th od as set fo i tli in Uai m The method of Claim 
1 further comprising the step of recovering waste steam to proviEiaWthe injected water 
molecules. 

11. (Cun-ently Amended) A method as set f o rth i n olaim The method of Claim 

I wherein qq i d i njec ti ng a t o p inc l udes the step o f &e n i^u i Tont l y i n jecti n g a gas is iniected 
into eefe* Ihe plasma concurrentlv with the water molecules 

12. (Currently Amended) A m othod as ^ot forth i n cla im The method of Claim 

I I wherein aaid I n jec t ing step inc l udea the s t ep ef i njeoLiny air is also iniected Into setd 
ttie plasma. 

13. (Currently Amended) A - method as se t f orth i n cl a im The method of Claim 
1 1 wherein oa i d injecting s t e p indudoo the step of injecti n g nitrogen is also iniected into 
eatdttie plasma. 
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14. (Currently Amended) A m ethe d as set forth in eiaim The method of Claim 
1 1 wherein said inj e ct i n g s t e p in aludoa t h e st e p o f i njecti ng an inert gas is also injected 
Into eatd thg plasma. 

15. (Currently Amended) A met ho d aa set fort l i in c l aim The method of Claim 
14 wherein said the inert gas in jecting s t ep In c l udes i n j e ct i ng a selec t ed one injected 
j pto the plasma is selected from th e g roup consisting of xenon, neon, krypton, helium^ 
^ argon, and eornfainati ons thereof i nt o aaid p lasma . 

16. (Cunrently Amended) A met h od aa se t fo rt h in cla i m The method of Claim 
1 wherein sa id i n j e c ti ng step in clu de s th e stop ofi i i jecli i l y steam Is also infected into said 
thg plasma. 

17. (Currently Amended) A me the d ao set fortl i in Uaim The method r>f Claim 
1 wherein oai d acpa i ati i i g s t ep ino l udesthc step o f p l acii l y a p o r o us mem br ane adjacei it 
aai d p l asma w h e r ein said wherein the hydrogen spe c ies are separated from the rtyy qffn 
species by passing the hvdrooen spe c ies throunh a porous membrane metades having 
a plurality of pores having i«IJll a diameter i ntemne d ia t c a diam et er o f ii.a iU larger than 
«ie hydrogen species and sa<d smaller than the oxygen species such that sa i d only the 
hydrogen species can permeate[[8]l through said ttie membrane. 

18. (Currently Amended) A method as se t forth in c l ai m The method of Claim 
17 wherein sa i d p l acing ste p includes the. »te p a o f: fon iii n y said wherein the porous 
membrane as a first tube; placing sai d f i r st [ubts is formed as a tube which is disposed 
within a nonporous sec o nd tube aue h that sa tdffijttLa reaction zone i s conf i ned being 
fOITnecj between sai d fi r s t tube an d sai d aec u n d tubes, aaid and the water molecules 
being are injected into said Jde reaction zone from a first end of sa id s e cond the 
nonooroua tube. 

19. (Currently Amended) A m e t h od as se t fo rth in c l aim The method of Ciaim 
17 wherein oai d pl acing step furthe r i n cludes p l acin g the hydrogen species is passed 
through a plurality of membrane mase l ee te d on eefapa i alle l an d a se ri al a ii a iiy e ine u t 
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20. (Currently Amended) A m ethod as a&l fort h ii i Uai iii The method of Claim 
"1 7 f urther compr i s i ng elect i lcallv biaainu im idherein the membran as electrically biased 

21. (Currently Amended) A m e thod ao set forth i r > U aiiii The method of Claim 
20 wherein said bi aainy ste p includes the step o f wherein the membrane ia biased by 
applying a DC voltage to said tfie membrane. 

22. (Cunrently Amended) A method as sat forth in claim The method of Claim 
20 wherein sai d b ias i ng s t ep i nclu d es the ste p of wherein the membrant^ is biased by 
applying an AC voltage to said Ifag membrane. 

23. (Cunrently Amended) A meth od as act fert li l i i da ii n The method of Claim 
22 wherein sa i d biasi n g st e p i n Uu d co the s t ep of wherein the membrane is biased by 
applying a high frequency voltage to said the membrane. 

24. (Currently Amended) A meth o i te se t forth in claim 1 wherei n aaiJ^wpa r a tirig 
step includes the step of generating hvdrooan oas a nd oxygen oas. comDrisina steps 
Pf; iniOCtinq water molecules into a plasma to dissoeiat e the molecules into a hvdrooen 
species and an oxygen species, separating th e hydrogen species from the oxygen species 
within the plasma by pumping said the oxygen species and said the hydrogen species 
through a converging diverging nozzle to forni an exit beam wherein s«d ttiB oxygen 
species emerges from said the nozzle substantially along a cor© of said the beam and 
said thg hydrogen species migrates outwardly of eaW the beam , and removing each 
Qf the hydrogen species and the oxvoen species from the plasma s o that the hvdrooen 
species forms gaseous hvdrooen and the exyga n species fomns oaseoua oxyffeg . 

25. (Currently Amended) A method as set forth in claim 24 wherein said thg 
converging diverging nozzle is a Laval nozzle. 

26. (Currently Amended) j flf met ho d as set f o i th i ] > dai in The method of niaim 
1 whereln aa i d separatin g s t e p indud e includinq the step of quenching siridilie oxygen 
species andsaidthg hydrogen species upon exiting said plasma to prevent recombination 
thereof. 
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27. (Original) A method a set forth in claim 26 wherein sa id qu e nch i ng st e p 
includ e s th e s te p of the species ar e quenched bv Dumping aatrf the oxygen species and 
Mid thg hydrogen species through an expansion nozzle prior to said shock coo l ing st e p 
quenching . 

28. (Cun^ntly Amended) A me thod as set fo r t h in cla i m The method of Clarm 
1 wher ei n sai d se p arat i n g step Included including the step of developing an electrical 
potential across safdthg plasma wherein aaid . with the potential i nt e racts interacting with 
a diff e ring different electrical potentials of e a ch o f said the hydrogen species and seid 
the oxygen species to effect separation. 

29. (Currently Amended) A m e t hod as set forth I n claim The method of Claim 
1 w her ei n said separat i ng step i n clu d es including the step of developing a magnetic 
field across said the plasma wher ein said , with the field inte racts interacting with adrffering 
different magnetic moments of eac h of said the hydrogen species and eaW tJie oxygen 
species to effect separation. 

30. (Currently Amended) A m ethod as set f o rth l u U^im The method of Claim 
29 wherei n sai d sepa r at i ng ste p includes indudinq the step of developing an electrical 
potential across eatd the plasma w h e r ein said , with the potential int e raete interacting with 
a differing different electrical potentials of eac h o f said the hydrogen species and said 
the oxygen species to effect separation. 

31. (Cun-ently Amended) A method as s et f orth i n cla i m The method of Claim 
1 wh e rein said sepa r at i n g s t ep I nc l ud e s Including the step of Introducing a catalyst into 
said ihg plasma to effect termination of the active species in e a c h of said the hydrogen 
species and said Qig oxygen species. 

32. (Currently Amended) A - metho d as set fort h i n c l aim The method of Claim 
1 wherein said se p arat i ng ste p I nc l u d es including the step of intmdunrng a hnmog^nfMig 
reactant into eafd Hig plasma to react with said the oxygen species to prevent 
recombination of the oxvoen species with said hydrogen species. 
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33. (Currently Amended) A me t ho d as se t for th i n cla i m The method of Claim 
32 wh e r ei n sa i d i ntroducing step i nclud e s including the step of introducing carbon 
monoxide such that an OH intermediate combines with eatdthe carbon monoxide resulting 
and results in the production of hydrogen atoms and carbon dioxide. 

r 

34. (Currently Amended) A m e t h od as set f o rt h I n dalm The method of Claim 
1 wherein sa i d se p a r ati ng s tep I nc l u de s th e st e p of i ntrodudng a sacrificial component 
i_s_introduced into said the plasma to react with satd the oxygen species to prevent 
recombination of the oxygen species with eatcf the hydrogen species. 

35. (Currently Amended) A m et ho d as set fo rt h in cla im The method of Claim 
34 wher ei n sa i d introduc i ng s te p Inc l udes includina the step of introducing carbon such 
that an OH intermediate combines with sdid the carbon r e sult i ng and results in the 
production hydrogen atoms and carbon monoxide. 

36. (Currently Amended) A m eth od as s e t f ort h i n c l a i m The method of Claim 
1 wherein sa i d s e parating st e p I nclu d es t he ste p o f i n tr o ducing a an atomic or molecular 
component Is introduced into gfrid the plasma concurrently with said the water molecules 
to inhibit recombination of said the oxygen species and said tbs hydrogen species 

37. (Currently Amended) A m ethod as s e t forth i n c l a i m The method of Claim 
36 wherein s a id i ntroduc i ng s tep I n c l u de s the step of i ntroducing iodine is introduced 
into said ttig plasma. 

38. (Currently Amended) A m e thod aa s e t forth i n c l aim The method of Claim 
1 wherein said s epa rating st ep i nclud e s inj e ct i ng a cryothermic gas selected to be 
non-reactive with one of eatd ibg oxygen species and safd the hydrogen species is 
introduced into said the plasma to shock cool eaid the oxygen species and said the 
hydrogen species to prevent recombination thereof 

39. (Currently Amended) A me th od as se t forth in cla i m The method of Claim 
1 fu rthe r compr i s i ng including the steps of recovering energy from said the plasma 
whe re i n sa i d and converting the recovered energy t a - converted to a useful form. 
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[[37]] 40. (Currently Amended) a m e thod aa aet forth i n cla i m The method of 
Claim 39 wherein sai d r eeev erinq at e p i nc l u de s t he ste p o f the enerov is recovered by 
inducing electrical current in electromagnets placed about sm6 tbe plasma from the 
electro-magnetic energy of smdt the plasma. 

[[38]] 41. (Currently Amended) A m e thod as set forth i n da i m The method of 
Claim 39 wherein sa r d re cov e ri n g st ep i n c l u d es th e ste p e f the energy is recovered by 
placing a heat exchanger p r o x im a l s a i d in proximity to the plasma to recover heat energy 
therefrom. 

[[39]] 42. (Currently Amended) A m e t h od as s e t fort h i n cla im The method of 
Claim 39 wherein sa id r e cov e ri ng s tep i n clud e s th e st ep e f the energy is recovered by 
placing a heat pipe within satrfthe plasma to recover heat energy therefrom. 

[[40]] 43. (Currently Amended) A me t h od as s e t forth i n eialm The method of 
Claim 39 wherein sa i d ree e v e ri nq st ep inclu de s th e s te p of energy is recovered bv placing 
solar cells p ro x im a l sa id in proximitv to the plasma to recover light energy therefrom. 

[[41]] 44- (Currently Amended) A m e tho d as s et fort h in claim The method of 
Claim 39 wherein sa i d rec o v e rin g ste p Inclu d es th e st ep e f enerov Is recovered bv placino 
a thermoelectric device p r ox i ma l aald In proximitv to the plasma to recover electrical 
energy therefrom. 

[[42]] 45. (Currently Amended) A m e thod as s e t forth in claim The method of 
Claim 39 wherein sai d re c o ve ring step Inclu d es t h e ste p of energy is recovered by placing 
a thermoionic device in proximitv to the plasma to recover electrical energy therefrom. 

[[43]] 46. (Currently Amended) A m e thod a s s e t forth in ciaim The method of 
Claim 1 whe rei n sa id fn i e et i n g s t e p i nclud e s indudino the steps of injectinQsaitf the water 
molecules into a first stream and ftirther injecting an inert gas ints a second stream.-setd 
f i rst str e am and said secon d stream h avi n g witt) an angle therebetween ranging from 
0^ to 1 80*^ ^#tW§gP the streams. 
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[[44]J 47. (Currently Amended) a p^^ t h ^ H a^t f^ rt ii f Ja im The method of 
Claim 1 wherein said the plasma is a pulsed plasma. 

[[451148. (Currently Amended) A method aa s e t forth in c l a i m The method of 
Claim 1 wherein eaWlbg plasma is an oscillating plasma of having a controlled frequency, 

([461149. (Cun-ently Amended) A method as s e t fort h in c i aim The method of 
Claim 1 wherelnsoWtheplasmaisanoscillatingplasmaofhavingavariable frequency. 

[[471150. (Currently Amended) A m ethod as 5 e t forth in c l aim Th9 method of 
Claim 1 wherein saW tbe plasma 15 developed at a pressure of between 1 mtorr to and 
1000 atmospheres. 

[[491151. (Currently Amended) a i^ ^ ^ fh^w m ^t farth in Haim The method of 
Claim 1 wherein said fiifi plasma is deveioped at a temperature between 5 °C and 
20,000" K. 

[[50]] 52. (Currently Amended) A u iet li od as aet fort h i n c l aim The method of 
Claim wherein said ttie plasma is developed at a frequency between 50 Hz and 1 00 
gHz, 

[[511153. (Currently Amended) A method as set f orth i n claim The method of 
Claim 1 further comprising the step of introducing a seed material into said the plasma 
to thereby lower the temperature thereof of the plasma. 

[[52]] H. (Currently Amended) a m#i » hnri a et f o rth in ftla i m 1 The method of 
Claim 51 wherein grai d i ntro d uc ing step inclu d es th e st e p o f s el ecting aald ttie seed 
material fro m ma te rials havin g has a low Ionization potential[s]l. 

[[531155. (Currently Amended) a mM ho ri jir h^^a f i ^jrt h i n c l a i m fig The method 
of Claim 54 wherein aa l d s ele cting s t ep includ e s- tho ste p o f selecting from the seed 
ma terial is selected from t he grouo conslstino of alkali^ arwf alkaline earth metais^aod 
combinations thereof . 
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[1541156. (Currently Amended) A m e th o d as a e t f orth I n cl oi m The method of 
Claim 52 wherein satti the seed material is mercury. 

[[55]] 57. (Currently Amended) A metho d a& &et forth i n c l a i m The method of 
Claim 1 ^M iii^P ^h . . ^j^i H r# > mnvi ng step i n Gludea Including the Step of introducing a catalyst 
into said the plasma to terminate eaid the oxygen species and said Jhe hydrogen species 
and to redirect eaid Jhe oxygen species and said the hydrogen species to molecular 
hydrogen and molecular oxygen. 

[[56]] 58. (Currently Amended) A me tho d as s e t forth i n claim 5 5 The methQd 
of Claim 57 wherein said the catalyst has a high surface area. 

[[57]] 59. (Currently Amended) A method as s e t forth in c l a i m 55 wh ere in said 
catalyst i s of Generating hydrogen aas and oxygen aa s ^ comprising steps of: injecting 
water molecules Into a plasma to dissociate the molecules into a hydrogen spede s and 
an oxygen species, separating the hvdroaen soeciesfrom the oxygen sp^gj^? wit hin tbs 
Plasma, introducing a silica gel catalyst into the plasma to terminate the dissociation of 
the water molecules and to redirect the ox v aen species and the hydrogen species to , 
molecular hydrogen and molecular oxvoen. a nd removing the molecular hydrogen and 
the molecular oxygen . 

[[58]ieQ: (Currently Amended) A method as se t forth in claim 1 wh e rein said 
injec t i n g st e p further inclu de s th e st ep s of of generatin g hvdrooen oas and oxygen gas, 
cQmprisino steps of: injecting water molecules into a p lasma to dissociate the molecules 
into a hydrogen species and an oxvoen species. Injecting nitrogen into the pl^sm? 
concurrently with saidthe water molecules i nto sa i d p l asma such that nitric oxide is formed 
as a byproduct; separating the hvdroaen species from the oxvoen soecies within the 
plasma, removing each of the hydrogen species a nd the oxvoen soeciesfrom the plasma 
so that the hvdroaen species fonns gaseou s hydrogen and the oxygen species fomis 
gaseous oxygen, and injecting an acid post plasma such that said the nitric oxide reacts 
with said the acid to forni a salti, thereby releasing molecular hydrogen. 
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[[59]] §1. (Currently Amended) A method aa &et forth i n cla i m 50 Jh^ metbo^ 
of Claim 60 wherein aaid the acid is phosphoric acid. 
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